Potential biomarkers for the therapeutic efficacy of sorafenib, sunitinib and everolimus.
We examined extracellular signal‑regulated kinase (ERK), 4E‑binding protein 1 (4EBP1) and p70 ribosomal S6 kinase (p70) as potential biomarkers for pretreatment prediction of the prognosis of patients with metastatic renal cell carcinoma (RCC) treated with sorafenib, sunitinib or everolimus. 786‑O and 769‑P cells were treated with sorafenib, sunitinib and everolimus. The expression of phosphorylated/total ERK, phosphorylated/total 4EBP1 and phosphorylated/total p70 was evaluated using western blotting. ERK, 4EBP1 and p70 were knocked down by siRNA in 786‑O and 769‑P cells. Then, the viability after treatment with each drug was assessed. Expression of phosphorylated (phospho)‑ERK, -4EBP1 and -p70 was immunohistochemically evaluated in radical nephrectomy specimens and correlated with progression‑free survival during treatment with each molecular targeting agent. Sorafenib inhibited the expression of phospho-ERK and -4EBP1 in 769‑P cells; sunitinib, phospho-ERK and -4EBP1 in 786‑O and 769‑P cells; and everolimus, phospho-p70 in 786‑O and 769‑P cells. Knockdown of ERK reduced sensitivity to sorafenib in both cell lines, knockdown of ERK and 4EBP1 reduced sensitivity to sunitinib in 769‑P cells, and knockdown of 4EBP1 and p70 reduced sensitivity to everolimus in 786‑O cells. High expression of phospho-ERK, -4EBP1 and -p70 correlated with better progression‑free survival in patients treated with sorafenib, sunitinib and everolimus, respectively. Our results indicate that phospho-ERK, -4EBP1 and/or -ERK, and phospho-p70 can be used as biomarkers for the therapeutic efficacy of sorafenib, sunitinib and everolimus, respectively.